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Preparation of imidazo ( 1 , 2-a] pyridines and imidazo [ 1 , 5-a) pyrimidines as 
cardiotonics 
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JP 62135473 A2 19870618 JP 1986-290820 19861205 

GB 1985-30144 19851206 
CASREACT 107:176064 

The title compds . [I; Rl = H, alkyl; R2 = li, halo, OH, alkyl, alkoxy, 
alkylthio, alkylamino; R3 = H, alkyl; R4 = (un) substituted heterocyclyl ; X 
= N, CH; provided R3 = alkyl when Rl = H, R2 = H or alkoxy and R4 = 
alkoxy-2-pyridyl] were prepd. as cardiotonics. A mixt. of 2.73 g 
1_ (2-pyridyl)ethylamine-AcOH and 7 . 5 mL Me3SiOCMe : NSiMe3 in CH2C12 was 
stirred for 15 min and 2.49 g isonicotinic acid was added to the resulting 
mixt. at 15. degree, and the mixt. was stirred for 1 h to give 1.35 g 

[ 1_ (2~pyridyl ) ethyl] isonicotinamide (II). A mixt of 3.4 g II and 50 mL 
P0C13 was refluxed for 2 h to give 0.75 g I (Rl = R2 = H, R3 = Me, R4 = 
4-pyridyl, X = CH) . This increased max dp/dt value of blood pressure in 
dog left ventricle by 94% at 1.0 mg/kg i.v. 
110859~74-0P 

RL: RCT (Reactant); SPN (Synthetic preparation) ; PREP (Preparation); RACT 
(Reactant or reagent) 

(prepn. and cyclization of, imidazopyrimidine deriv. from) 
110859-74-0 CAPLUS 

3-Pyridinecarboxamide, N- [1- (1, 4-dihydro-6-methyl-4-oxo-2- 
pyrimidinyl) ethyl]- (9CI) (CA INDEX NAME) 



110859-73-9P 110859-75-lP 110859-76-2P 

RL: SPN (Synthetic preparation); PREP (Preparation) 

(prepn. of, as intermediate for cardio.ti.v:i c imidazopyrimidine deriv.) 
110859-73-9 CAPLUS 

4-Pyridinecarboxamide, N- [1- (1, 4-dihydro-6-methyl-4-oxo-2- 
pyrimidinyl) ethyl]- (9CI) (CA INDEX NAME) 




Me 
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RN 110859-75-1 CAPLUS 

CN 3-Pyridinecarboxamide, ( ( 1, 4-dihydro-6-methyl-4-oxo-2- 
pyrimidinyl) methyl]- (9CI) (CA INDEX NAME) 




C- NH~ CH2 




RN 110859-76-2 CAPLUS 

CN 4-Pyridinecarboxamide, N- ( 1- ( 1, 4-dihydro-6-inethyl-4-oxo-2-pyriinidinyl) -2- 
methylpropyl]- {9CI) (CA INDEX NAME) 



i-Pr O 
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C ^ 7 ^ A. T it^Xh i. 
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A., 4-f7'yyA.ijj:t/5-r7yyA,3. ^ 
7 y y :r . -< y ^ 7 */ y , r 7 7 '/ y a, , r 

7 V 7 •/ y * • V t K o ^ 7 ✓ - A. <7) -< :r IS 



imiBS 02-135473(4) 

y >' - :f . V t K o e y V ;t , r ^ ^ t K d e 

y V , tr y 5 - A, c W ii If > 2 - e y ^ 
- A. , 4 - e y s - A. in J: cf 5 - tr y 5 V - 
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D tf y y - A. ^ 5; t K o h y 7 •/ a e y > 

-A., IH-l-Cl-tfyvViA^), 5H 

^ 1 - 2f!S*JJ:t/S«rgi^l-3flB%:^OTf4*3 
3-^8 : 

«itlfT7'/yv'iiA.^0)YT'>lR^l-2ffl 
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:^ <7> fli'&lftCl 3ii «'S:±it( A )Tr5^-r 

:: ^ i -r 2>. 



1W.»nG2-135473(7) 

iL If , R ^ <^ fc K a > X If i; » > jn ( 

^bX]fr<N)<04<aL^^ukruv'>ac-r<r«7 



o 

fi^NH 



CH-NHCO-R* 
3 



«?Kw. 5jtffl»«?3u. sgaife 1 T « t t 
te a 3 
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K5Aa*<r2Jt^Ttf1lL dp/ dt a « JR fl: 
C dp/dt M. C. ) OB»:|tT«t» L fe. 
,p/,, -1 ) MOO 

^ ft4^iiirdp/dtA:fcfii ' 
[ 1 . 5 - » 3 y 5^' > 

C 1 . 5 - • ] e »> V 

( WT. ' B J i ftj-r a ) 

) •< i ^ •/ C I . 5 - » 3 If > 
C ttT. ' fl:*^* C J i Hif 2> ) 

1 - /T^-3-(2-T5>'-4-/'y-;l,- 

5 - i: t; £ V - ) V 5 r */ [ 1 , 5 - » ) e y 

2-^^DD-4.8-v/rA--6-( 4 - € 

y V A. ) Y 2 ^ y C 1 . 5 - a 3 e s > 
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y i 3 T C 2. 4«« ) % IS'CTJtoJl, 

juJ^yinTVTS KCl.35t)%»6. 
IR <ttil) ' 3250. 1660. 1595. 1540 c»'^ 
NHR (CDCI3. f ) : 1.60 <3H.d,J>7Bs). 5.28 

t/2B.q. J>7Hx}. 5.40 ( 1/2H. q. Je7HK ). 7.0 
-7.4 <2R.*). 7.74 <2n.dd.J»2. 7Bk). 7.5 



-7.9 (1H,«). 8.22 (IH.d. J»7Hx). 8.4-8.7 
(IR.*). 8.74 (2K.dd.J»2. 7Hz) 
Bass (•/€) : 276 (h"^) 

KBini £m»i:t^&T<ofl:'fr1to<fi9]afK2 
8g. a W 2 

N-[ i-C4-/r^-2-fcf';v;w)jLT 

IR (WA) • 3250, 1650. 1610. 1530 cm'^ 
NHR (CDClj^CDjOD. f ) - 1.56 ( 3H.d. J«7Bs). 

2.37 (3R.9). 5.25 (lH.q.J«7Nr). 7.06 

(IR.d. JeSHc). 7.18 (iB.s). 7. 75 <2R.dd. 

J»2. 5Hz}. 8.30 <lR.d. J«SHz). 8.63 (2H. 

dd.J»2. SBz) 

JBJijaj. 

K 

mjfi - 77-80'C 

IR t 8200. 1655. 1555. 1545 cm'^ 

NBR (CDCl,. f ) : 4.73 (2H.d. J«6Bx). 7.0-7.5 



(2H.»). 7.78 (2H.dd.J*2. 6Hr). 8.3-8.6 
(2H.«}. 8.70 (2R.dd.J«2. 6Bx) 

fiJULL 

i-C2-fcryi^^)*T 

^ ] i 3 f V r 5 K 

HMR (CDCI3.*) : 1.59 (3H.d.J«7H»). 5.28 
(l/2B.q.J»7Bx). 5.35 (l/2B.q. J«7Bc}. 
7.1-7.4 <2B.»). 7.5-7.8 (1B.»). 7.8-8.1 
(2B,a). 8.3-8.7 (2B.«) 

A. ) Y y - :3 T > T i K 

IR (ift H ) • 3250. 1650. 1595 

NHR (CDCI3. « ) : 1.52 (3H.d. J»7Hi). 2.61 
(3H.9). 5.25 <l/2B.q. J=7Bz). 5.34 
(l/2H.q.J=7Hz). 7.0-7.8 (5H.«). 8.4-8.7 
(2B.>) 

BS99 <•/€) : 241 (H*) 

UMJSJL 

N-t i-(2~ir»;>'^)j=-'7->i']-2-if 



ij > * ji. 4? * ir i K 

IR (MM) ! 1680. 1630 c."* 

HHR (CDClg. ^) : 1.58 ( 3H. d. J»7Bz ). 5.28 

(l/2H.q. J'7Hz). 5.42 ( 1/2H. q. J*7Bz) . 

7-8.7 (8H.«) 

N-t l«-C2"lf'i'^'*-)*rJw3^3r> 
T 5 K 

IR (MR) • 3300. 1650. 1595. 1530 cm'^ 
HBR <CDCl3-*) : 1.55 {3B.d. J»7Hz), 5.28 
(l/2B.q. J»7Bz). 5.37 ( 1 /2H. q. J = 7Hz ). 7.1 
-7.8 (3H.«). 7.9-8.3 (2H.»). 8.5-8.8 
<2H.b). 9. 12 (iH.d. Je2Hz) 

N-C i-C2-kf'J>'A.)rot:A.3-fy.:^ 
3 r > T 5 K 

IR («R) :-3250. 1660. 1595. 1550 cb~^ 
NHR (CDCI3. ) : 0.98 ( 3B. t. J«=7Hz ). 1.8-2.2 
<2H.«), 5.22 (IB.q. Js7Hz). 7.1-7.4 
<2H.a). 7.6-7.8 <IH.»). 7.73 <2H.dd. 
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j 



J=2. 6Hx). 7.93 (IH.d. J»7Hx>. 8.5fl ( 1 H. 
dd.J«Z. 6Hz). B.75 (2H.dd.J'2. 6Hz) 
n«99 (B/e) : 24] (M*) 

» a W 9 

3 - '^V>'^*4^>-4- - ^D-N-C 2- 

kf » j •>' / r it ) > X r s K 

: 1I7-120T 
IR : 1650. 1610. 1595. 1520 cm~^ 

NHR (CDClj-COgOD. 5 ) : 4.70 (2H.a), 5.29 

(2H.5). 7.1-7.7 (4H.«). 7.40 (SH.s). 

7.80 (1H.9). 7.85 (lH.d.Js6Hx). 8.46 

(in.da.jB2. SHx) 

giawio 

i; v' ) X r ] •/ r •/ > - 5 - * ;ie 

♦ If S K 

! 155-15«*C 
IR : 3240. 1680. 1640. 1600 cb~' 

NHB (CDjOO^COClj. ff ) : 1.63 < 3H. d. J>7Rr ). 
3.57 OH.s). 5.35 ( IH. q. Js7Hc ). 7.1-7.9 



?5IS!BaG2-135473(14) 

(5H.«). 8.06 (IH.d. J»2Hz). 8. S6 (IH.d. 
J«6Hx) 
n«9S (M/e) : 313 (H^) 

* it A T £ K C 2Sit ) <7>fi'fr ^ 20*CT30^ 

nmifu^ti, tt^y^uvc 20011 > «: 

( 10.1 I ) * 5 'CT^ jt, 5 - lO'CT I 

-rt. ffbntLffl'fr*fet«||l-C2-kf'J>' 

n.)ir^T>*-^/»(9. If )iiitff:x 

C h»;/'t-\i/i;*.>T'bKTI KC23g)<ott 
-ft / r I' > C ISO-I ) 5 'CTJID it ft . 

15-20'CT1.5I*R|«» L . « « % It S « ^ 
f%ilki:Aizmm^ it . ^miCtlO^ISMT 
pH 1 icnsit. WBI^ T ^TJSti^ t ft • 109^;KM 

it-r h ^mm^pm.nz mmi . « 
X 7- h^^t KD79VTi*wrft. Mmttifiio 
Att*-c«tj*t. ^ * •> A -c««s « fc 

tt. ISa«9iC0£tctT. 4 - t Kd:» V- 3 - 



yxr5KC7.2i)t<fft, 

* 157-159'C 
IR (tSfB'iL) z 3420. 1650. 1620. 1600. 
1520 em'^ 

NI*R (CDCI3. } 1.56 (3H.d.Js7Hz), 5.28 
(l/2H.q.J<'7Hs). 5.36 ( 1/2R. q. Je7Hx}. 
7.1-7.4 (3H.«). 7.6-8.1 (2H.»). 8.13 
< IN.dd. J = 2Hz. 8Hx}. 8.59 ( 1 H. d. Js6Hz ) . 
8. 68 (IR.d. J = 2Rz) 

-ho--N-[ l-< 2-lf»;vJU)xTiw]'< 
> X T 5 K ^ <f ft . 

IR </ftH) : 3400. 1660. 1610. 1530 ca*^ 
N«R (CDCl3*CD30D. ^ j : 1.16 ( 3H. d. J = 6Hz ) . 
3.9 (3H.br 9). S.l-5.6 (iH.n). 7.1-8.0 
(4H..). 7.67 (IH.d. J=2Hz). 8.07 (IH.d. 
J-8Hz}. 8.54 (lR.dd.J»2. 4Hz) 



W13 

18 jfiWll^ WttiC L -C. 4->r^-2-T* 
/^iU-N-C l-(2-lf»Ji;/W>JtrA.]tf 
•i £ '✓v-5-:&j|.#*irS Ktrffft. 

: 123-125*C 
IR (mm) ' 3260. 1650. 1630. 1580. 1560. 

1520. 1410. 1310. 1210 e»~^ 
NHR iCOClyS) i 1.38 < 3R. d . J-7Hz ) . 2.56 
(3H.9). 2.62 OR. 9). 5.1-5.6 (1H.»}. 
7.1-7.4 (2B.«), 7.5-7.9 (2H.>). 8.56 
(lH.d.J:s7Rz). 8.60 (IH.9) 
11«99 (»/e) : 288 (H^) 
jg iB W14 

»ja«llt W»1C t T . 2 - r -tf I y - 

N-[ l-C2-tfU-:^Jt>JLTJU]lf»Ji;>- 
4-»/w:J«*-9-5Ktl»ft. 
: 61-63*C 

IR (jj?3-A) : 3250. 1690. 1660, 1630. 
1550 c»"* 

HMR (CDCI3. } : 1.60 ( 3H . d. J«7Hz ) . 2.22 
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(3H.a). 5.2-5.6 (1H.»). 7.0-7.9 {4H.»). 
8.31 <lH.d. J^SNz). 8.5-8.7 (2H.b) 

- yf-ju - 2 - / r A. r «yTT'/ — /w-5-» 

A. :H > m C 3. I ■ ) * 1 ~ fc K o :^ •> V / K 
r'/-/w(2.92i)^iJ:l/N.W' - >'>^d's 
+ •> ^ 2& ;»( V •< i K ( 4. 45 f ) <0 N . N ~ V > 

RQAtf-rft. 7»4to<:iiMtt. it «ft t It S: T T 91 
% j)P it e> . :||{l«%^%t. :^-C^ ^» 

# "9^ 5 K C 2.01 ) %(f ft. 

: 154-15S*C 
IB it'Jm-^) : 1620. 1605. 1565 ca'> 
NtSR (DBSO-dg. } : 2.30 OR.s). 2.87 (2R.d. 

o ♦ V > '/ K U T •/ — ^ C 2. 92 t ) O ^ o o * 

fkH^tk. 9Lmt . 2-T-bTA.T£y-4- 

y r •/ »J ju Jt 7- ( 12. 6 g ) % If i • 

' 150-1S3*C 
IB • 3550. 1805. 1690. 1625. 

1590 c»'' 

NHR (DllSO-dg.ff) : 2.24 (3H.a). 2.68 

(3N.9). 7.3-8.1 <4II.b). 8.92 (IB.s). 
10.68 (IR.s) 
ftjg W18 

Rtfltl-C 2-e»;vA.)JLTA.T>^:-'>x. 
C4.36s), 2-r-tr*-T£y-4-/'T>l'- 
5 - »J 5 >' > * it > Bl I - ^ > y K 'J T !/ 

•i;i.x;ir/i'C7.4f )iiJ:i/>- gx^jtr 5 v 
<3.29Bl )(0Th*fcKo7^ Vc#>iR*4b t30»K 

^OfittAt-C. 2-T-ferii'T£>'-4->^ 



1-m'!BaB2-135473 (15) 

J = 4Hz). 2.94 (2H.d. J = SHz). 7.8-8.2 

(4H.a}. 8.42 (tR.d.Js6Hx}. 8.7-9.1 
(IH.*) 
K«S9 (■/*) : 262 (R*) 

KifiWlS^fBiaiCt-C, 4-tKn:^v-3- 

- »-D-N-(2-tf»j'>';w>r;u)'^>xri 

: 195-200*C 
IB ('S^'t-ft) : 3420. 1670. 1620. 1580. 
1515 

NHR (DBSO-dg. ^) : 4.57 ( 2R. d. Js5Rc ). 7.15 
(lR.d.J«9Rs). 7.30 (IR.a). 7.33 (IH.dd. 
J = 2. 7.5Bi). 7.70 (lH.dd.J = 2. 7.5Hz). 
8.12 (lB.dd.J = 2. OHx). 8.3-8.7 (2H.»). 

9.0- 9.3 (1R.») 

fiiSLfUZ 

2-T'feTA'Tl-^-4-/^Jl.-5-tfU J 
V 3» Jl. 4C V 01 C 7.5b > . N.H* -Vi/^o'v 
^ A. ft A. M 'J -4 I KC9.6B>tl^C^l-t f 

JU-N-[ l-C2-e'Ji;ji.)*T^3-5- 
If 5 i; > TtM^ifi^ ^ i K C 5. 45 s > t I* « . 

' 209-21 1*C 
IK : 3250. 1690. 1630. 1600. 

1530 cm'^ 

NHR (DHSO-dg.tf ) : 1.50 ( 3H. d . J = 7Hz ) . 2.22 
(3H.S). 2.48 (3R.9). 5.10 ( IK. q. Js7Rz). 

7.1- 7.8 <3R.b). 8.4-8.6 (IH.*). 8.58 
(IH.a). 8.90 (iR.d. Js8Rz). 10.6 <|R. 
br 9) 

^-TSy^D|.VTiK(70.3g), 2- 
Yy-=>T>T5 K:^otf;rvB^a.r^(312.0 
g)>^J:C/-fh»i'>x./»^4^>K(l89.6i)<0 
m;K>^^-A.Cl.7| )4>ja'fr^«:«|fttfA< 
b6B4r.*19«i-2>. KfCfi#4b^jft^aifit. 

4-vtKo-6->r^-4-5r4^yeu 4 
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C 22.52 t > %<t 

: 204-208'C 
IR <7S?»-A) : 3310. 1670. I6S0. 1600 cm'^ 
NUR (DMSO-dg.tf) : 1. 51 OH.d.JsTHf). 2.18 
(3R.S). 4.66-5.21 (IH.b), 6.10 (IN.s). 
7.87 (2H.d. J = 6Hx). 8.78 < 2H. d. J»=6Hz ) 

22 > «: ft 2) . 
» a W20 

N-C l-C3.4-ytKD-6->TA-- 

4 - 3r*ytrM iy>-2--fii-)jtT*]i3 
T > r i K 

K.^ t 199-204'C 

IR : 3350. 1673. 1650. 1600 cm'^ 

NBR (OHSO-dg. ^ ) : 1.49 ( 3H. s. J«7Hx ). 2.17 
(3H.9). 4.67-5.20 (1R.b>. 6.09 (IR.9). 
7.54 (lB.dd.J«5. 8Ht). 8.30 (IB.dt, 
J»2. 8Rz). 8.75 <lR.dd.J«2. SH<). 9.00* 
(lR.d.Js7R«). 9.12 (tH.d.J«2Rz) 

/w ) K y XT 4 K ( n.95g ) twa. * 

Rt.A •' 184-187*C 

IR <ttR) : 3400. 1620. 1600. 1550 ca"' 
HMR (CD30D*CDCl3. ) : 4.48 (2H.9). 6.65 

(iH.d. J«7H£)» 7.0-7.9 (SH.a). 8.43 

(lR.dd.Js2. 4.5Rz) 

- 26) *ff 
«!aW24 

4-Ti>'-3-t Ko4^i/-N-[ 1-C 2 
mA ' )56-158*C 

IR : 3450. 3300. 1650. 1620. 

1580 cm'^ 

HMR (CDClj^COgOD. ) : 1.53 ( 3R.d. J«7Hx ). 
4.03 (2H.br 9). 5.26 ( 2H. q. J37R2 ) . 6.63 
(lH.d.J«7Rx). 7.0-8.0 <SH.»>. 6.50 <1H. 
dd.J'2. IRz) 



1.W.B362-135473 (16) 

»aW2l 

N-C 3.4-i;tKD-6 - 

♦ y cr 'J 5 > - 2 - Y iu > f /u ) i 3 ^ > T 5 

K 

IR (>?.-*) : 3300. 1680. 1653. 160S c»"* 
HMR (CFjCOOH.tf ) : 2.66 (3H.9). 5.31 (2H.d. 

J = eHz). 6.79 (IH.9). 8.38 <lR.dd.Js6. 

8Hx). 9.01-9.40 (2R.B). 9.83 (IR.s) 

N-C l-C3.4-vtKo-e-;«^Jl.- 

4-:t + ye«;5v->-2-^;u)-2->'Tii' 
roeiw]Yy-3T>r? k 

IR {J9»'»,) : 3400. 1670. 1650. 1605 cb~^ 

3-^VvJt:«-4^>-4- - Kd-N-C 2- 
t*)'jKj'i'A.:)^>:f7t K C 18. 0 I ) >5 J: 
(/l0Jtf^<^rC;crA«|5(2.5« )<0R#4te«:> ^ 
^ - A C 180"4 ^^JtV^h^t Ko7^>Cl80 
■I ) On««tt»C»iL. SAT 7 BlIBl^Cffttjtai- 

II = 203-20S'C 

IR : 3500. 3300. 1630. 1580. 

1515 c»'* 

NH8 (DBSO-dg. ^ ) : 4.50 ( 2H . d. J = 6Hx ) . 8.87 
(lR.d.Js8Rx). 7.05 (lH.dd.J»2. 8Hr). 
7.33 (IH.s). 7.1-7.4 (2B.b). 7.68 (IH. 
dd.J=2. 8Rs). 8.4-8.7 (2B.«) 
tl*99 (■/«) : 243 in*) 
Ba W26 

3-TS>'-4-tKD4^>-N-[ 1-C2 
- tr A. ) JL ] > X T ; K 

IR («!K) : 3300. 1660. 1600 cm'^ 
HKR < CDCl 3*00,00. 5 ) : 1.56 ( 3H. d , J = 7Hx ) . 
5.26 (IH.q. J=7Rz). 6.72 ( IH. d. J=8Hz ) . 
7.21 (IH.9). 7.0-8.0 (4n.»). 8.40 (IH. 
dd.J-2. 4Hx) 
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A. y > T * — ^ C 2. 93il )<7>f^»»^tKD7^ 

tC » » T >U C 20018 )%«TL. *atfc«* 
4: it ft t X , »tt T iWTjJli* L » 3-C3-* 

>' A, > T ii< ) ^ V X r i K C 6. 7 » ) t: tf * . 
S^A • 210-213*C 

IB (Jt^^v^A) : 3300. 1630. 1580. 1S40 cm'^ 
30> ^ff ft • 

3-(3-*rit'>UYK)-4-tKo#> 
-N-[ 1-C 2-tr»|yH.)jLril']^VX7 

ma, ' 210-213'C 

IR : 3300. 1630. 1580. tS40 cs*' 



15R!8S 62-135473(17) 

4-(3-JtTA-C^w-<K) - S-tKori-v 
-N-C2-tf*J'^A'/rA.)'<.>:rTS K 

: 191-I92*C 
IB (3i:;i>A) : 3350. 3220i 1650. 1505. 
1550 c»'* 

HUR (CDClj'^CDjOD. ) : 1.18 ( 3H. t. J=7Hz ). 
3.25 <2H.q.J-7Hx). 4.60 <2II.»). 7.0-7.0 
<6H.a). 8.48 (lR.ad.J*2. SHz) 
fiJgJL30 

4-C3-ir;W'>V^ K)-3-tKD + 'x 
i K 

BA ' 216-21 8*C 

IB : 3320* 9170. 1685. 1630. 1605. 

1550 ca*^ 

SJLBLL 

N-[ l-C2-ir';'^A.:>Jc^ji,J-/y-3 
T >r i KC3.4g)ilJtU:r#^Vtt'ltUVC50 

D <^n«^% 2>in9tt-r ft. joot^itsv^ 



t KD7i^v-ctttt-rft. Mm«ltt10A«3ic-r 

«ai^<^* >'>i.Ttt«l*^ft. 

T» l-/r'^-3-(4-kfU>'/w)Y$r*/ 

[ 1 .5 - » 3 »; > C 0. 75 f > t ft . 

H.^ *• fil-82*C 

IB (iftM) ' 160S. 1545. ISIS. 1425 cb*^ 
NHS (CDCI3. ^) ' 2.SS (3H.a). 0.4-6.8 

(2H.»). 7.3-7.5 (IH.a). 7.68 (2R.dd. 

J«2. 6Rx}. 8.1-8.4 (IH.b), 8.66 (2R.dd. 

Js2. OHx) 

X a 3 :> Oit^^ «: fO ft . 

3-C A-ZTA^-z-zTKriyTrv- 
^-5--fA.)Y sr'/Ci.5-»]tr»)i;> 

• 152-154'C 
IB (KBr) : 3200. 1580. 1410. 1320 cb~^ 



NHB <CDCl3.«> ' 2.18 (SH.s). 3.00 (3H.9). 

6.4-6.9 (2H.B). 7.44 ( 18. d. J«8Rx). 7.52 

(iR.s). 7.83 (IR.d.JsSRs) 
HaSB <■/•) : 244 <ll^) 

SJ&jOJL 
• ] tr y > 

: 213-215*C 
IB (3i9»**) : 1670. 1660. 1630. 1600. 
1515 c»'* 

HKR (CDClj^CDjOD. } : 2.58 (3H.8). 3.51 

(3H.9). 6.4-6.7 (2H.»). 7.12 (IH.d. 

J=8H2). 7.3-7.5 (IH.»). 7.72 (IH.dd. 

J = 2. 8fiz). 7.80 <lH.d.J = 2H2). 8.0-8.2 

<1H,b) 
H«99 (B/e) : 295 (U^) 

N-[ i-(2-e»;v'A.)if/u]-T=»> 
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1 :20v/v)<7)JB^«tlTttW1'a. 

C100:3 v/v) <oa« ISttTAR L-CliS t . 

5 - » 3 V C 2. 47 f ) «: ft ft . 

IB i 1630. 1585. 1550. 14D5 c»"* 

NBB (CDCly S ) : 2.53 (3B.9). 6.3-6.8 

(2R,a). 7.2-7.5 (2B.b). 7. 9*8. 2M 2H. ■ )• 
8.57 (lH.dd.Je2. SRc). 9.00 (Ifl.d. 
J=2Rz) 
Vm99 (•/•} : 209 (H*) 

5 ) t If 



T!fiRB!IG2-135473(l3) 

XJLfiLl 

•/ [ 1 . 5 - » 3 fc? »J V V 
• 159-160*C 
IR 1S9S. 1510. 1450 cm'^ 

NHR (CDCI3. ) • 2.31 (3R.9>. 2. S2 (3H.9). 
6.44 (lR.dd.jB2. 7Rz). 7.15 (iH.s). 
7.67 (2H.dd.Js2. 6Rz). 8.18 (IH.d. 
Js7Rs). 8.64 (2R.dd.Je2. 6Hx) 
Ha99 <■/•) : 223 (R^) 

3-C A " t: 'y A. ^ I5^y[l.5-»]fcf 

at .A » ss-ei-c 

IR (927»>ft) : 1600. 1495. 1220 cb'^ 

NHR (CDClj^CDjOD. ) s 6.6-7.2 (2R.b). 7.4- 

7.6 (2H.a). 7.6-7.8 <2H.a). 8.3-8.4 

(2H.»). 8.6-8.7 (2H.a) 
tl«9s (•/•) : 105 in*) 



SJLSLL 

l-/r;i.-3-(2-^oD-3-lfy'-^ 

) i r / C 1 . 5 - » 3 '-^ > 

BjSL '■ 101-102*C 

IR : 1630. 1580. 1550. 1490 cm'^ 

NHR (CDCI3. ( ) : 2.59 (3R.9). 6.5-6.8 

(2H.»). 7.2-7.7 <3R.«), 7.95 <lB.dd. 

Jx2. lORz). 8.48 (lR.dd.J»2. 6Rx) 
tl«93 (•/«) > 243 <fl^) 

l-/'Tii'-3-C2-/Tfl^-4-ir'>v 
/I. ) Y 5 ( 1 . 5 - • ] e »> V V 
mjH ' B3-84-C 

IB (%$B'h) : 1630. 1605. 1545. 1515 cm'^ 
NHR (CDCI3. ff) • 2.58 (3H.9). 2.65 (3R.s). 
6.5-6.9 (2H.»). 7.43 ( 1 H. d. J=7Hx ) . 
7.53 (IH.d, J = 5H2). 7.63 (IH.s). 8.28 
(IH.d. J=7Hz), 8.59 (lH.d.J=5Hz) 
H.99 (a/e) : 223 iH* ) 



nutm 9 

1 - >^iu-3-C2-tf»ji/ji.)Y jyy 
[ 1 . 5 - • 3 '-^ > 

ll.<ft : 85-88*C 

IR (Ji^.-il) : 1625. 1590. 1500 cm'^ 
NHR (CDCI3. ^) 2.58 (3H:9). 6.5-6.9 

(2H.«). 7.0-7.2 (1H.»). 7.3-7.5 (1H.«). 

7.5-7.8 (IH.b). 8.2-B.4 (IH.b). 8.5-8.7 

(IH.«). 9.7-9.9 <1R.b) 
H«S9 (•/•) : 209 it*) 

I - jtr/w - 3-C 4 - t: ») A> ^ i y V 
C 1 . 5 - 9 3 »f •) > 
BAk 67-6a*C 

IB (»5?.-*) : 1600. 1525 c»"* 

NHR (CDCI3. 5) : 1.48 (3H.t.J = 7Hx). 2.97 

(2H.Q. J = 7Hx). 7.4-7.6 (IH.»). 7.75 ( 2H. 

dd.J=2. 5Hi). 8.30 (lH.dd.J=2. 6Ht). 

8.72 (2H.dd.J»2. 5Hz) 
Bass <«/a) : 223 (H'^) 
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I - / r A. - 3-( A-/Tfi^-l-/Tf^T 

-re'; 5 V > - 5 - ^ Jt ) Y i ^ */ [ 1 . 5 - • ] 
i: y V 

11,4 : 96>98*C 

IR (vs7t-A) : 1630. 1570. 1520. UtO. 1230. 
740 

NUfi (CDClj^CDjOD. « ) : 2.40 <3H.a). 2.58 
(3H.9). 2.63 (3H.9>. 6. 4-6. 8 ( 211. ■). 
7.3-7.7 (2H.»). 8.58 (IH.a) 

H«9S (•/«} t 270 (H^) 
lg»Wl2 

2-7-trA'T5/-4.-/rA.-N-C 1- 

s ^ ^ i r c 5. 3 1 > tm/ :r ♦ > tt fl: M V c 200 

BLT, l-/TiU-3-(2-T-trJtri>' 
-4->^/W-5-e'J i >':^A.)-< S5^!/Cl. 

lO^tttt C lOOBi >iiJ:a>^x-^C lOO^i > ic 

s B^rma^-r 2, . Kit«^«^ % t > 

»itt:*;^;cttr 209i i«fll» 'J •>i.:*cw«-cp« 

X. l-/'t^/i'-3-C2-T-ferA.T5yi;t; 

>' V - 4 - Y A- ) £ r */ [ 1 . 5 - » ] ir y ?; > 
( 30tt )^j:t/6 Nttttc 3o« :> <r> u m vi< m 
;K c 3o»« ) r . iox*aifl:+ F 'J 

TpH7.5<C nfi^ 6. 7»4b ^ »M A 7 /u >j Jt 
4: AttATftj* L . * V AT|£«|;? i» 

/i.(99: iv/v)(;)jR^»ttT?ew-re>. ee*?^ 

i--^A,-C»aLT, l->ri»'-3-C2-"T 



1.!fSB3G2-135473 (19) 
^>. **m««r«»-»'^*v^i.x«*i^^, «n 

CI00:3 v/v) coft^WttTMB! t -C flm t . 

1 - ><TA--3-( 2-r4y-4-/Til.- 

5 - tr y i i ) Y 5 5^ •/ 1 1 . 5 - m 3 e u s; 
V ( 0. 45 g ) t » e . 

MA : 267-269*C ( g| ) 
IR i 3260. 3140. 1660. 1600. 

1535 cm'^ 

NHR (CDClj^CDjOD. ) s 2.32 (SH.s). 2.57 
(3B.9). 3.68 (28.9). 6.4-6.8 (2H.*). 
7.3-7.6 (2B.»). 8.28 (IR.9) 
&JLffll3 

^ ) i t- A. 3 tf U V - 4 - ^ 4. 4 

C8.St )l3J:c^**vttfl:v>C 80«a ) <7) a ^ 

If y V > C 0. 8 t ) t: <t * . 
11.4 : 167-168*C 

IR (JS?.-*) : 3250. 3170. 1620. 1590. 
1525 c»"^ 

NDR (CDClj^CDjOO. f ) : 2.55 (3B.9>. 4.5 

(2R.br9). 6.4-6.8 (2H.b}. 6.91 (IR.b). 
7.0 (IH.dd. J'2Hz, 6Rs). 7.37 (IH.dd. 
J»2Rz.8Rx). 8.0-8.3 (2R.«) 

N-( l-C3.4-'-;tKo-6-/Tji.- 

4 - :r :f y - e £ v - 2 - ^ a. > * r ;c 3 
Yy-arvrs KC5.0t)ijjLC/:r4vtt'(t 

V C 17.891 > <OiR^4tot90*CT4.5^ra«t* -t 
C 4 : 1 v/v) <7>»^»ttt-cjRW L TlRfi U , 2 
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Jt ) i r y C I . 5 - » ] 'i ^ > ( 0. 5 t ) I: 

: t60-165*C 
IR ' 1605 c«"* 

NHB (DBSO-dg. ^) ' 2.20 (3H.s). 2.44 

(3H.S). 6.77 <1B.8). 7.5a (2H.s}. S.67 

(2B.*) 

15- 17 ) <r a • 

2-^oo-4.8-i;/T/U-6-C3-t: 
'J •>' A- ) 5 4^ */ C 1 . 5 - » ] i: »l $ V? V 

: 123-12S-C 
IB (Jis^B-ft) : 1613 c»"* 
NHR (CF3COOH. ^) s 2.43 (3H.9). 2.87 

(3R.o). 7.16 (IH.s). e.Sl (lB.dd.J=^5. 
BHx). 9.04-9.47 (2B.»). 9.67 (iH.a) 
SJLflJJ 

■i ) coJR-ft 41^ «: 120*CT30^H«lf -r e . ft-frlfe 

fl»jgiTpH6.5icntt t . t ^tt»4to ^ttft -r 
a. If enfcttiB* tr V u * y * * A o T h 

ii. ( 50 : 1 v/v) <7)ift^»ttT«M t . »«LT 
A- OiR^«a J: •) »tt*^ ^ t: , 3-C2-a.f^ 

A.r«y-^vx**i^"/-/w-5-'<4.)-r i 4r 
*/ C I . 5 - • 3 e M V V ( 340»g ) t If a . 

Il.<3> : 149-lSOX 

IR : 1660. 1650. 1590 cm'^ 

HUB (CDCI3. ff) : 1.32 ( 3H. t . J:=7Hx). 3.53 
(2H.<1. J'7Hz}. 5.6 (lH.br s). 6.4-6.6 
(2H.»). 7.2-7.6 (2H.o). 7.50 (IH.s). 
7.67 (IH,9). 8.20 (IH.d, J-8H2) 
Bass (•/«} : 278 {H* ) 

19* 21 ) c^ft-fr % » a . 



q?BRHflG2-135473 (20) 

/u ) Y $ ^ •/ C 1 . 5 - a ] e 'i 4 y > 
• 173-176"C 
IR : 1618 cm'^ 

NItR (DH50-dg. 5) : 2.17 (3H.9). 6.60 

(IH.s). 7.50 (IH.dd.JsS. 8Hz). 7.61 
(IH.s). 8.03 (lH.dt.J»2. 8Hz). 8.69 
(lR.dd.jB2. 5Rx). 8.79 (lH,d.Je2Rz) 

6-( 4-lf';>*A')'f 45^/tl.5-»3tfU 

: 120-C 
IR ' 1600 

NHB (CFjCOOR. 6 ) : 1.60 ( 6R. d. J«7Rz). 2.47 
OH.a). 3.54-4.13 <lH.a). 7.17 (IH.s). 
8.62 (2R.d.J>6Rz). 9.23 (2H.d.Js6Rz) 
W18 

3-C 3-Jtt-A.'>u-< K>-4-tKD# 
C6.2i)ilJ:C/;«U;^:*7x-"KJt3if->i.C 52 

^>tW19 

3-C 2-<xf-/UT SyKVXrr^-^r 

5- Y>i')-i->T/w^ sr'/Ci.s. - s]»r 

KjA : 1S6'160*C 

IB (»5?t-i) : 1690. 1595. 1550 c»*^ 

NHB (CDCI3. 6 ) : 1.32 (3H. t.J«7Hz). 2.58 

(3H.9). 3.52 (2R.q. J = 7Hz). 5.4 (IR. 

br s). 6.3-6.7 (2H.»). 7.2-7.5 (3H.a). 

7.67 (lH.B.J»2Hz). 8.13 (lH.dd.Je2. 

9Kz) 

Hsss (b/c) : 292 (H^) 

6- -fA.)-l-/rA,-f *yy(1.5-a]lf 

•J V V 

t!.A • 147-1 48*C 

IB (72;. -ft) : 3150. 1660, 1650. 1580 ca*^ 
HHR (CDCl,. f ) : 1.30 ( 3H. t. J = 8Nz ). 2.56 
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(3H.9). 3.3-3.7 (2H.a). 5.9 (iH.br s). 
6.3-6.7 (2H.B). 7.2-7.5 (2H.»}. 7.64 
(IH.s). 8.12 (IH.d.Je8Hx) 
Has9 (■/«) : 292 in*) 

3 - C 2-irA'75-^K>X**if!/ — JU- 

6--<A.)y -/Ci.s-.je 

• I35-13«*C 

NSK (CDCI3. ) ' 1.32 (3R.t.J-7Hx). 3.53 
(2H.q.J-7Rz}. S.9 (lH.br s). 6.3-6.8 
(2B.»). 7.51 (IR.9). 7.2-7.8 OH.a). 
7.68 (IH.d. J>2Hs>. 8.21 ( IR. d. Js7Hz) 

H«»9 (■/•) : 278 (H^) 

2-^oD-4.8-v/r;w-6-C4-e 
'J it ) Y 5 ^ */ ( 1 . 5 - » 3 'i S V' > C 0 .4 
f )>5jtl/vJtr^T.iv(lO.O"l>OJt^y~ 
A. C lO.Oit > iS^t % M 140-CT23.5l»n;hl 



1.1BnB3f;2-135473(2l) 

it >j j: / ^ >' - ^ ( 19 : 1 v/v ) (ofi'&mtt T 
RWUlXfctT. 2->'*r/uTiy-4.8- 

y / 1- A. - 6 - C 4 - tr ) s 5^ [ 1 . 5 

- » 31; g • V ( 0. 15g ) W 

i 171-174'C 
IS i^'J^^k) : 1640. 1600 cm'^ 
NHR (OBSO-dg.^> : 1.13 (6R.t..jB7Rx}. 2.16 
(3B.3). 2.26 (3H.9). 3.48 ( 4R. q, J = 7H2 ). 
6.28 (IB. 9). 7.33 ( 28. d. Js6H» ). 8.40 
(2R.d.J=6H£) 
H«99 (b/c) : 295 (U^) 

2-^00-4.8-- 5/ >rA.-6-C 4 - ^ 

ji- ) -f 5 4^ '/ r 1 . 5 - . 3 e y J V c 0.7 

8 ^HXX^-rV*}^!. / t^^-'^KCO. 25s^03/ 
^ / -/Kl5«i)W«lrl8B$raaitti* Rit« 

ft. fk'ik ^ *^ *} 7t y A. n ^ u 9 o -9 h ^ ^ y < ^ 



IC ft t . fl^M X r T AO! t . «i B L T , 2- 

>K#^i/-4.B-i;y^iu-a-C4-i:9V 
A- ) -f 5 r / c 1 . 5 - » 3 1: y « V c 0. 52 g ) 
% If ft. 

HA ' I85-18B'C 

IE (*!?»-*) : 1645. 1600 cm'^ 

NUR (DBSO-dg. 5 ) : 2.16 (3H.»). 2.37 

(3H.a). 3.91 (3R.9). 6.31 (IB.s). 7.57 

(2R.>K 8.67 (2R.») 
ll«99 (•/«) : 254 (M^) 
XJLB24 

XJ8«23tW«lCtT4.8- v/rA. - 2 - 

5 - » 3 V i ■>* > «r n ft . 

JBI,A : U9-t23'C 

IR (>3?.-*) : 1625 C9*^ 

NHR (CF3COOR. 5} : 2.33 (3H.9). 2.74 

(3H.s). 2.81 {3H.9). 6.92 (IN. 9). 8.48 
(lH.dd.J'5. 8Hz). 9.02-9.40 (2H.b). 
9.59 (IH.s) 



jgit W25 

2-^Do-4.e-£/>rJl'-e-C 3-- If 

y i; it ) Y J 4^ Ci . 5 - » 3 *r 9 s v ci a 

■ )»lV3E«*CS.6f )<0«#4telcpKC 16 

ititttri&tf?6^«ajii-ft. T»*i^tttab 

t Itffaiif ft. «it <t , 

A»«f:205<«BI 3!> »j ^ i»-Ctt|&tt ^ L, 5 9^ > 

Cl00:3 v/v)c7)fi#j8t8x8IR!tT»«t, 

l9ISA?^-C4.8- v>TA' - 6-C S-eu 
V A. ) -r 5 5^ •/ [ 1 . 5 - » 3 'i £ >* > ( 0. 49 

• ) %f«ft. 

».A ' 154-156-C 

IR (»!?t-*) : 1610. 1565. ISIO. 1500 c."' 
KHR (CDCI3. 5 ) : 2.22 ( 3H. d. J» 1 Bz ) ; 2.68 
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<3H.5). 6.32 (lH.dd.J = l. 4Hz). 7.3-7.5 
(IH.a). 7.8*8.0 (iH.a). 8.02 (IH.d. 
Js4Hz). 8.6-8.8 (2H.*) 
H«S9 (•/«) ■ 214 

- < 4 - tr u V A. ) Y s 4^ •/ c I . 5 - • ] e S 

V > 1 tf 2> . 

HA ■ 166-168'C 

IR <>!;.-») : 1615. 1595. 1560. 1515 c»'* 
KHS (COCl,. ) ' 2.28 OB.d. 5Bx). 2.80 
OH.s). 6.41 (lB.dd.J-1.5. 4Bz). 7.47 
(2H.dd.J«2. 5Bz), 8.10 (IB.s). 8.74 
(lB.dd.Je2. 5Hs> 
Hasa <•/•) ' 244 (11^} 
jgH W27 

1 - >T^-3~C 4-/^r-ii.-2->r/uT 
?rcr«j i->'v-5--r*)y i^yii,5-%2 

fcf U 2; > C ! . 1 i ) tf> ^ D o * ji, A C {OH > » tt 
. m - ^ o oia«JR«K C 1.08g ) D D 4« 

ir»J vVCl.li )<7>^dd*a.aC 20ii > » 
4C, ro-^oD;a«A9MC2.86ft>^^DD;»i 

/t ^ C 301* 5-l0"C-C0.5«mA*ftT»J 

iia-c4B*ra«ff-ri. RitiR-fr^fc^rio 

^ 9^ :r «Bt ^ h U •> A AAA C 50Bt > , lO^lftBI 
:ibg*>/.4c»ttC50aCX2 ^^JtCX^^TJSltiStf^ 
t. SB! -7 ^ ^ Tf^jA;? 4 & . matfiS. 

^ y C 1 . 5 - » ] If V V ( 0. 26 ft ) t IB -6 . 
B$,A : 159-)61*C 

IR <7Vi-Ji) : 1620. 1540. 1530. 1510. 1415. 
1320 ca**^ 



55Br.Ba62-135473 (22) 

^i"»ift«r0*5'CTlQ(H!j^ltX»iL/ttt. (81 
iB T 0.5B$ra«}*-*- ft . &.JCfB.^^^\0%T it m 
ft t h 'i C 50BI ) . 10«|«BJ« ■> 

;K«A(S0Blx2)^J:C^;K'CJBl2fcjj(i»t« fllBlt 

U^oo:tiA./.-/f/— <>l,C 9 : 1 v/v ) <0 Jl 

axmm-t h . ^tf)¥9^ a vm^ ^ % itmm 

tT, l-/T^-3-C4->TA-2-/T 

C 1 . 5 - » ] tf U V > C 0. 5 K ) % 19 & • 
BIjA • SSMO-C 

IB (AH) : 1620. 1560. 1530. 1215. 
1070 c«"* 

HHR (CDCI3. 5 ) : 2.60 OH.s), 2.63 (3H.9). 

3.80 <3B.9). 6.5-6.9 {2H.a). 7.4-7.8 

(2H.a). 8.98 (IB. 9) 
Hass (>/•) : 286 (U^) 




HHR (CDClj.^ ) : 2.60 OH.s). 2.68 OH.a). 
.3.37 (3B,9). 6.5-6.9 (2H.a). 7.4-7.7 
(2B.»). 8.91 <1B.9) 
tl999 (•/•) : 302 (B^) 
X»<129 

1 - >TJl--3~C A - T A. - 2 - / ^ 
:rtf«J iV>-5-V>w)^ iyy[i.5-»] 

e 'J V c 1.62 8 ) ^oamaa c 2091 ) $: 1 ^ 

C lOOil ) IC ISIII;^ ft . t 209^;Kfil^ 

;Kf8« TpH7.0(c att t « t ^it X 
«9(«ft^ft. »iftt;Kjftt. 9tm^ ax I - > 
TX.-3-C 2-t Ko*.>- i - / T JH^ a I 

c; V - 5 - -f 4. ) » 4^ •/ [ I . 5 - ■ 3 1: i/ V 

C 1. 32 g ) t « ft . 
H,^ : >300*C 
IR <?S?»-*) : 1730. 1570 
NBR (CF3COOB. f ) : 3.77 (3H.9). 3.86 

(3B.S). 7.3-7.6 (2H.»). 7.7-8.3 

(2H.a). 9.27 (IH.s) 
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1.?B!Da 62-135473 (23) 

B«S9 (•/•) ' 240 in*) 
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